The fate of the aortofemoral graft  by Raptis, S. et al.
Eur J Vasc Endovasc Surg 9, 97-102 (1995) 
The Fate of the Aortofemoral  Graft 
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Objective: To determine the incidence and cause for reoperation following aortofemoral bypass urgery. 
Design" This paper describes the results of all aortofemoral grafts performed in the years 1978-1991, 251 of these patients 
underwent an aortobifemoral graft (ABF) whilst the remaining 50 had an aortounifemoral graft (AUF). 
Results" The aortofemoral bypass was the only operation performed infewer than half of the patients. Sixteen per cent of 
ABF and 50% of the A UF patients had surgery before the index operation. Subsequently 33 % of the ABF patients and 60% 
of the AUF group had one or more additional vascular procedures. Graft infections and false aneurysms continued to 
present in about 1% patients per year at least up to 10 years following surgery. The 5 year actuarial survival was 73% 
in the ABF group and 38% in the AUF patients. The primary patency at 5 years was 85% in the ABF patients and 81% 
in the AUF group. Amputation was performed in 6% of the ABF patients and in 20% of the AUF patients. 
Conclusions: The frequent need for later surgery (1:3 for the ABF patients) should be considered in the decision to 
undertake the initial aortofemoral operation when the patient presents with intermittent claudication. 
Key Words: AortofemoraI grafting; Complications; False aneursym; Graft infection; Patency rates. 
Introduction 
Arterial reconstruction for aortoiliac occlusive disease 
is said to be 'the best, standardised therapeutic 
procedure available to the vascular surgeon 1 and 
numerous reports attest o its durability. 1-~ Aortoiliac 
occlusive disease most often presents with inter- 
mittent claudication and, although aortofemoral graft- 
ing may be successful in relieving the claudication 
immediately, further surgery may be necessary for 
relief of symptoms due to associated femoropopliteal 
occlusion. In many patients aortobifemoral bypass is 
the first arterial operation performed. However in 
others, it may be one of a series of procedures and a 
significant number of patients have had previous 
aortic or femorodistal surgery which has either 
occluded or failed to relieve symptoms. 4 Subsequently 
patients may require surgery to deal with complica- 
tions of the graft such as graft occlusion, infection and 
anastomotic aneurysm. These procedures may be 
difficult and carry a significant morbidity and mortal- 
ity. 1-4 The issues of the need for multiple operations or 
ischaemia nd graft complications have seldom been 
addressed in reports of these procedures. It is the 
purpose of this paper to review the incidence of 
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preceding arterial surgery, the complications of sur- 
gery and the incidence of operations performed 
subsequent to aortofemoral bypass. 
Patients and Methods 
Between 1978-1991, 301 patients underwent aorto- 
femoral bypass operations in the Vascular Surgery 
Unit of the Royal Adelaide Hospital for symptoms of 
aortoiliac stenosis or occlusion. There were 251 aorto- 
bifemoral grafts (ABF) and 50 aortounifemoral grafts 
(AUF) performed. The AUF operations included 27 
aortounifemoral grafts, 18 aorto-femoral-crossover 
grafts, and five grafts from the aorta to a functioning 
femoral crossover graft. 
Indication 
Most patients requiring surgery were claudicants (see 
Table 1). In 9.5% ABF and 20% AUF patients the 
procedure was performed either as an emergency on 
the day of admission or during the next few days. In 
the rest the procedure was planned several weeks 
ahead. 
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Table 1. Indication for operation 
Indication 
Group 
Aortobifemoral Aortounifemoral % 
Number (%) Number (%) 
Claudication 200 (80) 54 (55) 
Critical ischaemia (chronic) 42 (17) 17 (34) 
Acute ischaemia 9 (3) 6 (11) 
Operative technique 
Aortounifemoral grafting was performed in poorer 
risk patients with bilateral disease and severe uni- 
lateral symptoms. These patients were unsuitable for 
simple crossover femoral bypass. The procedure was 
performed via a retroperitoneal pproach with 12ram 
graft anastomosed proximally to the side of the aorta 
and distally to the common femoral artery. 
A transperitoneal pproach was used for the 
aortobifemoral graft which was anastomosed to the 
aorta in an end-to-side fashion. End-end anastomosis 
was rare and only performed in the presence of a 
dilated aorta (greater than 3cm diameter). The distal 
anastomosis was to the common or external iliac 
artery in 18%, the common femoral artery in 69%, the 
profunda femoris artery in 9% and either the super- 
ficial femoral artery or a patent femoropopliteal 
bypass graft in 4%. Polytetrafluoroethylene (PTFE) 
(Gore-Tex, W.L Gore Ass Inc, Flagstaff, Arizona, 
U.S.A.) bifurcated grafts became available in 1983. 
Since that time the choice of graft has depended on the 
preference of the surgeon. Dacron grafts were used in 
76% Of the ABF operations and PTFE in 74% of the 
AUF procedures. Prophylactic antibiotics were used 
routinely. The regimen varied in the earlyyears of the 
study but in recent years has comprised of 1 gram 
sodium cephalothin (Eli, Lilly & Co, Australia) intra- 
venously every 6 hours for the first 24 hours, with the 
ifirst;dose being given at the :time of induction of the 
anaesthetic. 
Postoperative mortality and morbidity were 
defin6d as events oCeurring within 30 days0f surgery. 
Primary patency was estimated to the time of the first 
graft occlusion or intervention to retain patency. The 
follow up period ranged from 2 months to 14 years 
(median 56 months). Follow-up was recorded by the 
surgeon when the patient was reviewed, through our 
prospective r gister of operations (since July 1986) and 
by personal contact with the patient or the local 
medical practitioner. 
Results 
The mean age of the patients was 62 years (range 
38-85) and was similar in the two groups. The 
male:female ratio was 2.4:1 in the ABF group and 1.6:1 
in the AUF group. Risk factors included cardiac 
disease (myocardial infarct, congestive heart failure, 
angina or atrial fibrillation) in 30%, hypertension 
requiring treatment in 40%, diabetes mellitus in 10% 
and smoking (current or past) in 87%. 
Mortality 
Table 2. Cause of death - less than 30 days 
Aortobifemoral 
Intraoperative 
Cardiac 1 
Haemorrhage 1 
Respiratory 1 
Renal 1 
Cardiac 1 
Lower limb ischaemia 5 
Dead gut 1 
Multiple 1 
Total 
Aortounifemoral 
Intraoperative 
Haemorrhage 1 
Renal 1 
Cardiac 1 
Multiple 1 
13 (5.2%) 
Total 4 (8%) 
The operative mortality was 5.2% in the ABF group 
and 8% in the AUF group (Table 2). These deaths were 
related to complications of the vascular disease. The 
cumulative survival at 5 years was 73% for ABF and 
38% for AUF~ 
The primary patency at 5 years was 85% for ABF 
grafts and 81% for AUF. 
Haemodynamic Assessment 
Ankle pressure measurements before and after sur- 
gery were available from 267 limbs. In the ABF group 
the change in ankle pressure index in 99 asymptomatic 
limbs was from a preoperative mean value of 0.63 to a 
postoperative l vel of 0.87. The change was identical 
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to that produced in 168 symptomatic limbs (from 0.59 
to 0.82). In patients with a known occlusion of the 
superficial femoral artery the change was from 0.43 
preoperatively to 0.62 postoperatively. 
Early re-operation (less than 30 days) 
Re-operation was necessary in 8% of ABF and 16% of 
AUF patients. Distal ischaemia due to peripheral 
embolisation (trash) or graft occlusion was the com- 
monest indication. Unplanned femoropopliteal bypass 
was performed in eight patients (and simultaneous 
planned femoropopliteal bypass was performed in 
five). Popliteal or femoral thrombectomy were per- 
formed in one case each. Partial amputation ofthe foot 
was necessary in two cases because of distal ischaemia 
but there were no major limb amputations resulting 
from perioperative ischaemia. Occlusion f a graft 
limb occurred in 10 cases (bilateral in one case). A 
second laparotomy was necessary for profound hypo- 
tension and haemorrhage on four occasions and for 
intestinal obstruction or ischaemia in a further four 
cases. 
Graft infection or sterile false aneurysm 
There were 30 cases of graft infection, aortoenteric 
fistula or sterile false aneurysm inthe combined series. 
The classification of these patients is given in Table 3. 
The time following surgery at which these complica- 
tions occurred is shown in Fig. 1. Their rate of 
development was about 1% patients per year to 10 
years. Bacteria were cultured in 18/30 cases. The 
organisms included apprdximately equal numbers of 
Staphylococcus epidermidis, Staphylococcus aureus, Pseu- 
domonas aeruginosa and Proteus pecies, Escherischia coli 
and Enterococcus faecalis. 
In 12 Cases of sterile femoral false aneurysm a
local repair was performed with an interposition graft. 
There were 18 infected cases involving either the groin 
or the whol e of th e graft. In thos e cases involving the 
groin the prosthetic material was removed from the 
groin and a bypass performed between the patent 
graft proximally and a distal vessel which was either 
profunda femoris artery, superficial femoral artery, 
popliteal artery or a femoropopliteal bypass graft. 
Some of these cases and the techniques used have 
been described by Miller. 6 For infection of the whole 
graft or aortoenteric fistula the following methods 
were used: removal of infected graft and replacement 
Table 3. Infect ion and false aneurysm - classif ication 
Femoral false aneurysm (no bacteria cultured) 12 
Infection i  femoral nastomosis, aortic anastomosis intact 7 
Infection i volving both femoral nd aortic anastomosis 4 
Aorto enteric fistula 7 
with new PTFE graft Seven cases, removal of the aortic 
graft and oversew aorta one case, oversew aorta and 
axillobifemoral graft three cases, and removal of one 
limb of a bifurcate graft and replacement with PTFE 
seven cases. There were nine deaths in this group and 
two of the surviving patients underwent 
amputation. 
The incidence ofassociated surgery 
The aortodistal bypass was the only operation per- 
formed in fewer than half of the patients. The details 
of these procedures are shown in Table 4a & b. Table 
4a lists the operations performed on the aorto-iliac- 
femoral segment before and after the index aortofe- 
moral bypass. Table 4b lists the operations on the 
femorodistal segment. Sixteen per cent of ABF and 
50% of the AUF patients had surgery before the index 
operation. In the follow-up period 33% of the ABF 
patients and 60% of the AUF group had one or more 
subsequent vascular procedures. The cumulative inci- 
dence of requiring another arterial reconstruction or
amputation following aortodistal surgery for the two 
groups of patients is shown in Fig. 2. Major amputa- 
tion was performed in 6% of the ABF group and 20% 
of the AUF group. 
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Fig. 1. Time after surgery of complication. 
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Table 4a. Operations on aorto-ilio-femoral segment 
Group 
Aortobifemoral Aortounifemoral 
Procedure Before After Before After 
Endarterectomy 
aorta 6 
iliac 4 
femoral 2 1 
Aortoenteric fistula 7 
Bypass 
aortobifemoral 2 1 1 
aortounifemoral 1 1 
iliofemoral 1 5 6 5 
axillofemoral 3 1 1 
femoro-femoral 13 18 23 21 
Repair false aneurysm 11 
Ballon angioplasty 4 1 
Graft thrombectorny 2 19 4 
Miscellaneous 4 21 1 
Table 4b. Operations on femorodistal segment 
Aortobifemoral 
Procedure Before After 
Group 
Aortounifemoral 
Before After 
Femorodistal bypass 
ipsilateral 
contralateral 
Streptokinase catheter 
Graft thrombectomy 
Miscellaneous 
Amputation 
24 28 17 22 
5 2 
3 5 3 4 
2 19 4 3 
2 5 1 11 
3 18 3 10 
The commonest previous urgery on the proximal 
segment (Table 4a) was an endarterectomy of aorta or 
iliac arteries, or a femoral crossover graft which had 
either occluded or failed to relieve symptoms or the 
patient had developed symptoms in a previously 
asymptomatic limb. Femorodistal bypass had been 
performed on 8% of ABF patients and 34% of the AUF 
group (Table 4b). The commonest procedure per- 
formed subsequent to the aortofemoral operations 
was femorodistal bypass. This operation was per- 
formed subsequently in 6% of the ABF patients and 
44% of the AUF group. Femoral crossover grafting 
was performed in 9% of the ABF group and 42% of the 
AUF group. 
Discussion 
The main result of this study is that aortofemoral 
grafting is but one event in the natural history of the 
arterial disease in these patients. Although most 
present with intermittent claudication, 16% of patients 
had at least one previous reconstruction for lower 
limb ischaemia, and 33% of patients required sub- 
sequent operations for graft occlusion, false aneurysm 
formation, graft infection or persisting or recurrent 
ischaemia. Fig. 2 suggests that this risk is greatest in 
the first seven years and that subsequently the number 
of patients requiring further operation decreases. 
Our Vascular Surgery Unit is a tertiary referral 
centre which has performed 700-800 vascular proce- 
dures annually in recent years. The small number of 
aortofemoral grafts can be explained by a preference 
for iliofemoral or femoral crossover grafts. More 
recently there has been a preference for iliac baJloon 
angioplasty with femoral crossover grafting if neces- 
sary for bilateral disease. 7 Aortounifemoral or aorto- 
femoral crossover grafting has been preferred for 
patients who were elderly or who were considered to 
be at high risk following aortic surgery. No attempt 
has been made to match the two groups so that the 
AUF group included more female patients, had more 
previous and subsequent surger~ were more likely to 
have limb threatening ischaemia or require urgent 
surgery. These reasons probably explain the higher 
operative and late mortality in the AUF group. 
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Fig. 2. Cumulative incidence of further operation. 
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Infection and false aneurysm 
The overall incidence of graft infection is reported at 
around 10%. 1'8"9 In this study the risk of false 
aneurysm continued at a rate of about 1% patients per 
year at least for 10 years. Early graft infection and false 
aneurysm formation are most commonly associated 
with groin incisions and infection occurs by direct 
contamination. Late infection is thought to be the 
result of systemic infection and colonisation of the 
prosthesis, or alternatively the bacteria re thought o 
lay dormant for extended periods in the wound and 
only become manifest late in the patient's course and 
in some cases up to several years later, s Sterile false 
aneursym (12/30) may result from suture line break- 
down, haematoma formation and a growth of con- 
nective tissue cells maintaining communication 
between graft and arterial wall. This usually occurs 
years after the original procedure. Szylagyi 1° 
described an incidence of 3.9% over a 17-year period 
with the highest incidence occurring in those patients 
with wound healing problems. Nevelsteen 4 reported 
an incidence of 8.2% with a mean interval of 5.1 years 
between the primary operation and presentation of
the aneurysm. Recent studies have focussed on the 
role of Staphylococcus epidermidis which, in former 
years may not have been cultured or may have been 
regarded as a skin contaminant. Aorto-duodenal 
fistula occurred in 1.6% of our series in contrast with 
0.36-0.6% reported by others. 4'12 The difference may 
be related to the fact that O'Hara's series 11 included 
aneurysmal disease and all anastomoses were end-to- 
end in contrast o ours which were predominantly 
end-to-side anastomoses. O'Hara's series had an 
incomplete follow-up and a mean follow-up of only 13 
months compared to ours of 56 months o it is possible 
that O'Hara's eries would have had a higher rate of 
infection or false aneurysm formation if the follow-up 
had been extended. 
Graft occlusion 
The incidence of limb occlusion varies between 
reports but an occlusion rate of up to 15% may be 
anticipated in the first 5 years and up to 30% in the 
first 10 years. 12 Nevelsteen 4 reported a mean yearly 
thrombosis rate of 4.6% whilst Najafai 13 described an 
incidence of 7.5% in 601 patients. Our primary patency 
for the ABF patients of 85% at 5 years is consistent 
with these reports. 
Occlusion within 30 days occurred on eight 
occasions affecting single limbs of the graft. Five of 
these could be attributed to technical error or dissec- 
tion at the apex of the distal anastomosis. In three no 
cause was identified. On one occasion both limbs 
thrombosed (1.6% limbs) in a severely hypotensive 
patient. Thrombosis of one or more limbs of the graft 
usually results from technical errors, hypotension, 
haemorrhage or failure to use anticoagulants during 
aortic cross clamping. 12 Operative angiography would 
have helped to exclude our technical errors at the 
distal anastomosis. Thrombectomy of the occluded 
limb and correction of any local faults was usually 
successful, if not a femorofemoral crossover graft was 
inserted. Late occlusion of single limbs occurred on 20 
occasions and of both limbs on a further five occasions 
(5.4% limbs). When both limbs occluded, thrombect- 
omy was unlikely to be successful and revascularisa- 
tion with a new aortobifemoral graft or alternatively 
an axillofemoral graft if the patient was unfit for aortic 
surgery. These occlusions were due either to a progres- 
sion of the disease in the outflow tract or to a 
proliferative intimal hyperplasia. 
Occlusion of the superficial femoral artery 
Aorto-iliac occlusive disease is associated with an 
incidence of superficial femoral artersY occlusion vari- 
ously quoted at between 47-69%. 14-1 Techniques for 
predicting which patients with combined aortoiliac 
and femoropopliteal occlusive disease will require 
both proximal and distal revascularisation are at best 
imprecise. 19The conventional pproach to limbs with 
multilevel arteriosclerotic disease is a proximal recon- 
struction followed by a 'wait and see' attitude to the 
femoral artery occlusion, 12'2° although when gan- 
grene is extensive a unilateral combined level opera- 
tion has been recommended. 21 A reasonable predic- 
tion of the outcome can be obtained from preoperative 
measurements of common femoral artery blood pres- 
sure. 22 Our series revealed that 15% had at least one 
femorodistal bypass before the aortic reconstruction 
and a further 17% had at least one afterwards. Thus 
femorodistal grafting is a common procedure both 
before and after the aortic reconstruction. There are 
several possible xplanations for this high incidence of 
femorodistal surgery. The simplest explanation is that 
there has been progression of the disease in the distal 
circulation. However, in patients with combined is- 
ease it may be difficult to determine the relative 
importance of disease in each segment and if there is 
rest pain and acute gangrene a proximal reconstruc- 
tion may be unable to raise distal perfusion suffi- 
ciently to overcome symptoms. In these cases a 
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combined aortofemoral  and femorodistal  bypass may 
be indicated. 
Doppler  studies per formed on 267 limbs indicate 
an improvement  in pressure index in 68% limbs by an 
average of 0.23 units whilst in 28% no improvement  
occurred and in a further 4% the pressure index fell. 
These results raise the issue of the need for ABF in 
some patients. Many  of the patients were treated in 
the era when unrecognised aortoil iac stenosis was 
considered an important  cause of failure or femoro- 
popliteal bypass and a more aggressive approach to 
ABF was fashionable. The same difficulty may also be 
encountered in making the decision to per form bal- 
loon angioplasty of the iliac arteries in the presence of 
superficial femoral  artery occlusion. 
Fifty l imbs were identif ied with distal femoro- 
popliteal artery occlusions proven by arteriography. In 
32% there was no improvement  in the pressure index 
whilst in the remainder the average rise was 0.19. 
From these and other studies 3 it can be demonstrated 
that in the presence of a superficial femoral  artery 
occlusion an aortofemoral  graft will produce only a 
modest  change in Doppler  index readings. However  
the final mean ankle PI of 0.62 is at a level at which 
patients are unl ikely to remain disabled by  claudica- 
tion. 22 In the presence of a combined disease Ruther- 
ford 3 reported that both the initial and late outcomes 
were considerably worse with a 6.1% early graft 
occlusion 5.1% amputat ion rate, 29% initial haemody-  
namic failure rate and a 24.8% late failure or deteriora- 
tion rate. Baird 23 also reported a 12% incidence of a 
femoropopl i teal  g ra f t ing  fol lowing aorto- 
iliac graft and a 10% incidence fol lowing aortofemoral  
grafting. 
Conclusion 
This study shows that aortofemoral  graft ing is but  one 
event in the natural  history of the arterial disease in 
these patients. We believe that the 1:3 chance of 
needing further surgery should be considered in the 
decision to undertake the initial aortobifemoral opera- 
tion, part icularly in patients with claudication who 
may also require reconstructive procedures to relieve 
their myocardia l  and cerebral ischaemia. 
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